Phosphatidylserine exposure and procoagulant activity in acute promyelocytic leukemia.
Acute promyelocytic leukemia (APL) frequently causes disseminated intravascular coagulation that can worsen with cytotoxic chemotherapy but improve with the therapeutic differentiating agents, all trans retinoic acid (ATRA) and arsenic trioxide (As(2)O(3)). APL cells display tissue factor but the relationship of tissue factor and other procoagulant activity to phosphatidylserine (PS) exposure is largely unknown. Lactadherin, a milk protein with stereospecific binding to phosphatidyl-L-serine, was used as a probe for PS exposure on an immortalized APL cell line (NB4) and on the cells of eight patients with APL. PS exposure was evaluated with flow cytometry, confocal microscopy, coagulation assays, and purified prothrombinase and factor (F) Xase assays. Plasma procoagulant activity of NB4 and APL cells increased approximately 15-fold after exposure to etoposide or daunorubicin and decreased 80% after treatment with ATRA or As(2)O(3). Procoagulant activity corresponded to exposed PS on viable APL cells. PS exposure decreased after treatment with ATRA or As(2)O(3) and increased after treatment with daunorubicin or etoposide. Excess lactadherin inhibited 80-85% of intrinsic FXase, FVIIa-tissue factor and prothrombinase activities on both NB4 cells and APL cells. Confocal microscopy identified membrane patches that stained with lactadherin, but not annexin V, demonstrating focal, low-level PS exposure. PS is exposed on viable APL cells and is necessary for approximately 80% of procoagulant activity.